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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide technique which eliminates 
a necessity of a monitoring device which monitors defective fitting 
of a piston ring and a necessity of the fitting correction work. 
SOLUTION: This a piston ring supply device holds many C-shaped 
piston rings 4 on an outer peripheral face of a magazine like a 
vertically placed cylinder in a condition in which they are piled up at 
steps, pushes down the C-shaped piston ring 4 at a lowermost 
position by pressing down arms 73, 74 for delivery, and fits it in a 
ring groove 1 c of a piston 1 . The pressing down arms 73, 74 are 
provided with a first pushing down part which pushes down a vicinity 
4a of a cut away part of the C-shaped piston ring 4 by the priority 
over the other parts and a second pushing down part which pushes 
down the other parts of the C-shaped piston ring 4 in delay to the 
first pushing down part The magazine is provided with a stopper 91 
against which the C-shaped piston ring 4 bumps when the vicinity 
4a of the cut away part N jumps out from a ring groove 1 c among 
the C-shaped piston rings fitted in the ring groove 1c. 
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- * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Much C form piston rings are made to hold in the state of tiering to the peripheral face of a cylinder-like 
magazine every length. It is the piston ring feeder of the format which depresses the lowest C form piston ring, 
depresses and pays out with an arm, and is inserted in the ring groove of a piston. Said push-down arm The 1 st 
push-down section which has priority over other parts near the notch of said C form piston ring, and depresses it, It 
has the 2nd push-down section which depresses other parts of said C form piston ring later than this 1st 
depression section. Said magazine The piston ring feeder characterized by having the stopper which hits when the 
edge of a notch jumps out of a ring groove among C form piston rings inserted in the ring groove. 
[Claim 2] Said stopper is the piston ring feeder according to claim 1 characterized by serving as the guide member 
which specifies the direction of the notch of C form piston ring which is extending perpendicularly along with the 
peripheral face of said magazine, and was held in the state of tiering at the peripheral face of a magazine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a piston ring feeder. 
[0002] 

[Description of the Prior Art] It considers as the feeder which supplies a majority of every one piston rings of a 
tiering condition, for example, there is JP.7-266151.A "piston ring attachment equipment." According to drawing 1 , 
drawing 2 , drawing 17 , and drawing 1818 of the official report, the above-mentioned technique is the guide object 3 
(the number quoted what was indicated by the official report.). It is below the same. Much piston ring 21 — is 
contained in the state of tiering, and by pushing up the lowest piston ring 21 with a stepping motor 37, every one top 
piston ring 21 is extruded from the upside diameter expansion guide member 4, and is inserted in the ring grooves 
9a-9c of a piston 9. Only the distance in which a stepping motor 37 is equivalent to thickness t of the one piston 
ring 21 pushes up piston ring 21 — of a tiering condition. The piston ring 21 is C form ring with break 21a. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, generally as the piston ring 21 inserted in the ring grooves 
9a-9c of such a piston 9, it consists of five kinds of following rings. That is, five kinds of rings are two compression 
rings (a top ring, second ring) and 1 set of oil rings (it consists of a central expander and the 1 st-2nd up-and-down 
side rail.). Next, a degree Fig. explains the conventional expander feeder. 

[0004] Drawing 20 (a) - (e) is the explanatory view of the conventional expander feeder. The expander feeder of (a) 
is equipment of a format which contains much expander (piston ring) 102 — in the state of tiering on the guide 
object 101, is pushing up the lowest expander 102, extrudes one [ at a time ], extending the top expander 102 by 
the upside diameter expansion guide member 103, and is inserted in the ring groove 105 of a piston 104. An 
expander 102 is a wave-like ring as shown in (b), and, for this reason, elastic deformation is possible for it by the 
force small to the direction of a path, and shaft orientations. And an expander 102 is C form ring with a break (not 
shown). 

[0005] having only extruded the top expander 102 from the diameter expansion guide member 103 — if — while an 
expander 102 reduces the diameter by self elastic force at the moment of extruding — the edges of a break part — 
the thickness direction — or it may overlap in the direction of a path As shown in (c), when edges overlap in the 
thickness direction, as shown in (d), it has been ridden on the peripheral face of a piston 104 by the expander 102, 
and there is a possibility that it may not fit into a ring groove 105. As shown in (e), when edges overlap in the 
direction of a path, as shown in (d), there is a possibility that an expander 102 may overflow a ring groove 105. 
Therefore, if it does not correct promptly when it is necessary to monitor the existence of poor fit's expander 102 
continuously and and there is poor fit's expander 102, fault may occur at degree process. For this reason, the 
supervisory equipment which supervises poor fit is needed, and correction is troublesome. 

[0006] Then, the purpose of this invention has unnecessary supervisory equipment which supervises the poor fit of 
the piston ring, and is to offer the technique which moreover also did the fitting correction activity unnecessary. 
[0007] 

[Means for Solving the Problem] Invention according to claim 1 for attaining the above-mentioned purpose Much C 
form piston rings are made to hold in the state of tiering to the peripheral face of a cylinder-like magazine every 
length. Depress the lowest C form piston ring, and it depresses and pays out with an arm. The 1st push-down 
section which is the piston ring feeder of the format inserted in the ring groove of a piston, and gives priority to and 
depresses near the notch of C form piston ring on a push-down arm at other parts, It is characterized by having had 
the 2nd push-down section which depresses other parts of C form piston ring later than this 1 st depression section, 
and having the stopper which hits it when the edge of a notch jumps out at a magazine of a ring groove among C 
form piston rings inserted in the ring groove. 

[0008] Since priority is given over other parts near the notch of C form piston ring and it depresses in the 1 st push- 
down section, C form piston ring descends in the condition of having inclined. For this reason, as for C form piston 
ring, it gets into a ring groove near the notch previously. A ring groove regulates shaft-orientations migration of the 
edge of a notch into which it got. Since the edge of a notch does not move to shaft orientations, edges do not 
overlap in the thickness direction. Then, as for C form piston ring, the whole gets into a ring groove by depressing 
other parts in the 2nd push-down section. 

[0009] C form piston ring tends to return from a distorted configuration to the original perfect circle configuration 
quickly at the moment of being inserted in a ring groove. C form piston ring carries out a flexible operation in the 
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direction of a path temporarily by the repeat of the rapid self-stability at that time, and the repulsive force over this 
self-stability. Although the both ends of a notch sway according to a flexible operation of a path, the way of swaying 
is not uniform. It is because there is a manufacture error etc. in each C form piston ring, it is the both ends of a 
notch and there are dispersion in a flexible rate and dispersion of a deflection. Consequently, the both ends of a 
notch are struck strongly, it hits, and one side tends to jump out of a ring groove. However, since the edge of the 
notch which was jumping out of a ring groove hits a stopper, it does not jump out. Since it does not jump out of a 
ring groove, edges do not overlap in the direction of a path. 

[0010] Since it is such, C form piston ring can be certainly inserted in a ring groove. For this reason, the supervisory 
equipment which supervises the poor fit of the piston ring is unnecessary, and, moreover, a fitting correction activity 
also has it [ unnecessary ] moreover, anchoring of the piston ring — base — it can be quick, and moreover can 
carry out certainly and the full automation which is like [ shipfitter ] can be attained. 

[001 1] Invention according to claim 2 is extending a stopper perpendicularly along with the peripheral face of a 
magazine, and is characterized by serving as the role of the guide member which specifies the direction of the notch 
of C form piston ring held in the state of tiering at the peripheral face of a magazine with a stopper. 
[0012] Since a stopper is perpendicularly prolonged along with the peripheral face of a magazine and serves as a 
guide member, it is not necessary to prepare independently the member for specifying the direction of the notch of 
C form piston ring held in the state of tiering to the peripheral face of a magazine. For this reason, the structure of 
a magazine becomes easy. 
[0013] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based on an 
accompanying drawing. In addition, a drawing shall be seen to the sense of a sign. In addition, a piston ring 
attachment facility of this invention is explained after describing a configuration and an operation of the piston and 
the piston ring which were attached with this facility. Drawing 1 R> 1 (a) and (b) are the block diagrams of the piston 
obtained with the piston ring attachment facility concerning this invention, and are the important section sectional 
view of the piston in the condition that (a) attached the decomposition perspective view of a piston and the piston 
ring, and (b) attached the piston ring. 

[0014] (a) shows that the five piston rings are inserted in these ring grooves 1a-1c at a periphery in the piston 1 
which comes to engrave three ring grooves 1a, 1b t and 1c in order from a top to the bottom. The five piston rings 
are two compression rings (a top ring 2, second ring 3) and 1 set of oil rings (it consists of the central expander 4, 
the 1 st lower side rail 5, and the 2nd upper side rail 6.), and are C form rings with notch N. A top ring 2, a second 
ring 3, the 1st side rail 5, and the 2nd side rail 6 are rings with a flat vertical side, and an expander 4 is a wave-like 
ring, (b) shows the condition of having attached the piston rings 2-6 to the piston 1. In addition, in explaining without 
distinguishing the five piston rings, it only indicates like "the piston rings 2-6" or "the piston rings 2, 3, 5, and 6." 
[0015] Drawing 2 is the top view of the piston ring attachment facility concerning this invention. The piston ring 
attachment facility 10 is the piston 1 before piton ring anchoring. — ( — shows plurality.) It is below the same. The 
anterior part pallet transport device 1 1 which conveys the contained pallet A1 for unfinished items - A4, The piston 
drawing equipment 12 which takes out every one piston 1 from the pallet A2 for unfinished items, The piston 
transport device 14 which conveys the taken-out piston 1, and the piston turnover device 15 which carries out 
vertical reversal of the conveyed piston 1, The transfer equipment 16 which carries out intermittent conveyance of 
the piston 1 transported from the piston turnover device 15, The 1st which attaches a piton ring in the piston 1 
conveyed with transfer equipment 16 according to an individual - the 5th ring attachment equipments 21-25 (the 
1st - the 5th piston ring feeder), It consists of piston receipt equipment 26 which contains the piston 1 after piston 
ring anchoring to pallet B-2 for finished products, and a posterior part pallet transport device 27 which conveys the 
pallets B1-B3 for finished products. 

[0016] The 2nd ring attachment equipment 22 attaches the 1st side rail 5, the 3rd ring attachment equipment 23 
attaches the 2nd side rail 6, the 1st ring attachment equipment 21 attaches an expander 4 (refer to drawing 1 ), and 
the 5th ring attachment equipment 25 attaches [ the 4th ring attachment equipment 24 attaches a second ring 3, 
and ] a top ring 2. In addition, in explaining without distinguishing the 1st - the 5th ring attachment equipments 21- 
25, it only indicates it as "the ring attachment equipments 21-25." The supervisory equipment with which 13 
supervises insole drawing equipment and 28 supervises the existence of a piston 1 , and T are trays which carry one 
piston 1. Pallet A1 — for unfinished items is in the condition in which the head (top) of a piston 1 was turned 
downward and it turned opening upwards, and contains many pistons 1. 

[0017] Next, an operation of the outline of the piston ring attachment facility 10 is explained. The anterior part pallet 
transport device 1 1 is equipment which repeats the step of following (1) - (3). 

(1) Only one pitch conveys the lowest inner pallet A1 of pallet A1 — for unfinished items which tiered ahead (upper 
part of this drawing). In addition, pallet A1 — for unfinished items carries out the tiering receipt of piston 1 — in 
three steps, and divides with the insole which does not illustrate each stage. 

(2) Take out the insole of an upper case with insole drawing equipment 13, and contain to pallet A3 of the next 
empty, after taking out all piston 1 — of an upper case from the pallet A2 for unfinished items. And it takes out in 
order of the insole of the middle, and the insole of the lower berth, and all piston 1 — and insoles are taken out 

(3) After tiering pallet A3 of front empty to the method of the forefront (pallet A4), only one pitch conveys ahead 
the pallet A2 which newly became empty. 

[0018] Attachment of the piston ring is performed repeatedly [ of the step of following (1) - (4) ]. 

(1) From the pallet A2 for unfinished items, take out a piston 1 with every one piston drawing equipment 12, and 
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convey by the piston transport device 1 4. 

(2) Carry out vertical reversal of the conveyed piston 1 with the piston turnover device 1 5, and transport to transfer 
equipment 16. 

(3) Attach the piton ring which does not carry out sequential illustration with the 1 st - the 5th ring attachment 
equipments 21-25 to the piston 1 conveyed with transfer equipment 16. 

(4) Contain the piston 1 after piton ring anchoring to pallet B-2 for finished products with piston receipt equipment 
26. . 
[0019] The posterior part pallet transport device 27 is equipment which repeats the step of following (1) - (3). 

(1) Pallet B1 for finished products which tiered — Only one pitch conveys one ahead (upper part of this drawing) 
inside. Pallet B1 — for finished products contains one step of piston 1 — . 

(2) Contain every one piston 1 after piton ring anchoring from piston receipt equipment 26 to pallet B~2 for finished 
products. 

(3) Tier to the method of the forefront after ******(ing) to pallet B-2 for finished products (pallet B3). 

[0020] Next, the 1st - the 5th ring attachment equipments 21-25 are explained Drawing 3 is the front view of the 
1 st concerning this invention - the 5th ring attachment equipment. The lower stand 32 which ****(ed) the ring 
attachment equipments 21-25 at the base 31, respectively, The up stand 33 which ****(ed) to the lower stand 32, 
and the magazine unit 34 attached in base 33a of the up stand 33 removable, A downward means 60 to drop 
compulsorily the lowest piston rings 2-6 held at the magazine unit 34, and a supply means 70 ( drawing 4 explains in 
detail.) to depress the piston rings 2-6 which fell, and to supply a piston 1 from — it becomes. 
[0021] The magazine unit 34 consists of a cylinder-like magazine 40 (50) every [ which was attached in the base 
plate 35 attached in base 33a of the up stand 33 possible / the slide to order (the direction of a front flesh side of 
this drawing) /, and the base plate 35 ] length. To a peripheral face, a magazine 40 (50) holds one kind among the 
piston rings 2-6 in the state of tiering, as a fictitious outline shows. The up stand 33 is equipped with a detection 
means 80 to detect the lowest piston rings 2-6 which fell from the magazine 40 (50), and this detection means 80 
consists of a projector 81 and an electric eye 82. 

[0022] Drawin g 4 is the side elevation of the 1 st concerning this invention - the 5th ring attachment equipment. The 
downward means 60 consists of the servo motor 61 attached in the up flank of the up stand 33, the ball thread 62 
attached in the up stand 33 perpendicularly and pivotable, a ball thread 62 and the nut 63 which screwed only shaft- 
orientations migration possible, a downward arm 64 attached in the nut 63, and a press ring 65 which tells actuation 
of this downward arm 64 effectively to the piston rings 2-6. 66 is a driving mechanism which transmits power to a 
ball thread 62 from a servo motor 61. 

[0023] The supply means 70 consists of the 1st air cylinder 71 for rise and fall attached in the lower stand 32, the 
base 72 attached in piston rod 71a of the 1st air cylinder 71, the push-down arms 73 and 74 of 1 set of right and 
left attached in the base 72, the 2nd air cylinder (refer to drawin g 7 ) which extends the push-down arms 73 and 74 
along a horizontal plane, and a guide member 76 which prevents level rotation of the base 72 and enables only 
shaft-orientations migration. 

[0024] Transfer equipment 16 is the lower part of a magazine 40 (50). In the direction of a list of the 1st - the 5th 
ring attachment equipments 21-25 (the direction of a front flesh side of this drawing) The tray T which carried the 
piston 1 is transported and it has rise-and-fall means 1 6a which Tray T is lifted [ a ] and moreover carries out 
fitting of the upper part of a piston 1 to the lower hole 48 (58) of a magazine 40 (50) in the location of each 
magazine 40 (50). The receipt cylinder part to which Ta contains a piston, and 1 6b — are rollers which receive Tray 
T. 

[0025] The above-mentioned magazine 40 (50) explains those with two kind, and each configuration based on 
drawin g 5 . Drawin g 5 (a) and (b) are the side elevations of the magazine concerning this invention, and are drawing 
which omitted a part of die length of a lengthwise direction. Drawing 5 (a) shows the side-face configuration of the 
magazine 40 (henceforth "the 1st magazine 40") of the 1st ring attachment equipment 21. The 1st magazine 40 The 
stock section 42 which stocks much piston ring (expander) 4 — in the state of tiering, From this stock section 42, it 
consists of a narrow diameter portion 43 of a round minor diameter, and the extension section 44 for extending 
piston ring 4 — by the major diameter from this narrow diameter portion 43, and this order is equipped with the 
stock section 42, a narrow diameter portion 43, and the extension section 44 downward from a top. The stock 
section 42 and a narrow diameter portion 43 are cylinders. The extension section 44 consists of a major diameter 46 
of the shape of a cylinder which stands in a row under the taper section 45 of upper part tapering off, and the taper 
section 45. The lower limit edge of the stock section 42 is the separation section 47. 

[0026] The 1st magazine 40 is equipped with the stopper 91 caudad prolonged from the lower limit. A stopper 91 is 
extending perpendicularly along with the peripheral face of the 1 st magazine 40, and serves as the role of a guide 
member. About the detail of a stopper 91, it mentions later in drawin g 6 and drawin g 7 . 

[0027] Drawin g 5 (b) shows the side-face configuration of the magazine 50 (henceforth "the 2nd magazine 50") of 
the 2nd - the 5th ring attachment equipment, and the 2nd magazine 50 is equipped with the extension section 54 
which extends the lowest piston rings 2, 3, 5, and 6, and the stopper section 52 for tacking carrying out of the piston 
rings 2, 3, 5, and 6 except the piston ring which was the least significant to a high order from this extension section 
54. In detail, the 2nd magazine 50 equips this order with the up body 51, the stopper section 52, the lower body 53, 
and the extension section 54 downward from a top. The stopper section 52 is the taper object of upper part 
tapering off. The extension section 54 consists of a major diameter 56 of the shape of a cylinder which stands in a 
row under the taper section 55 of upper part tapering off, and the taper section 55. The lower limit edge of the 
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stopper section 52 is the separation section 57. 

[0028] The 2nd magazine 50 is equipped with the guide member 96 perpendicularly prolonged along with that 
peripheral face, and this guide member 96 consists of a plate of predetermined thickness. In detail, the guide 
member 96 is inserting notch N (referring to drawing 1 ) of the piston rings 2, 3, 5, and 6 in a thickness part, and is a 
member of piston ring 2 — held in the state of tiering at the peripheral face of the 2nd magazine 50, 3 — , 5 — , or 6- 

- which specifies the direction of notch N. 

[0029] Drawin g 6 is the important section side elevation of the 1st magazine concerning this invention. The lower 
limit height of the 1st magazine 40 is the same level mostly with the top face of ring groove 1c of a piston 1. The 
upper limit height of the receipt cylinder part Ta is the same level mostly with the inferior surface of tongue of ring 
groove 1 c of a piston 1 . For this reason, the height of the clearance delta between the lower limit of the 1 st 
magazine 40 and the upper limit of the receipt cylinder part Ta is almost the same as the height dimension of ring 
groove 1c. 

[0030] The stopper 91 which served as the role of a guide member is the longwise member which put the 1st guide 
section 92, the 2nd guide section 93, and the 3rd guide section 94 in a row sequentially from the top. The 1 st guide 
section 92 is the small guide section of thickness perpendicularly prolonged over the upper limit of the taper section 
45 from the upper limit of the stock section 42. The 2nd guide section 93 is the guide section of the shape of a 
bottom breadth taper perpendicularly prolonged over the lower part of a major diameter 46 from the lower limit of 
the 1 st guide section 92. The 3rd guide section 94 is the large guide section of thickness perpendicularly prolonged 
under the major diameter 46 from the lower limit of the 2nd guide section 93. 

[0031] Such each guide sections 92-94 are the expanders 4 which are the thing of expander 4 — for which notch N 
is inserted, and were held in the state of tiering at the peripheral face of the 1 st magazine 40 at the thickness part. 

— The direction of notch N will be specified. In detail, the 1st guide section 92 specifies the direction of notch N of 
expander 4 — held in the state of tiering, and the expander 4 which fell exceeding the separation section 47 to the 
peripheral face of the stock section 42 (the 1 st magazine 40). The 2nd guide section 93 specifies the direction of 
notch N of the expander 4 which fell in the taper section 45, and the expander 4 in the middle of passing along a 
major diameter 46. The 3rd guide section 94 specifies the direction of notch N of the expander 4 paid out of the 
lower limit of a major diameter 46. The reason for having enlarged thickness of the 3rd guide section 94 is for 
setting up certainly the location of an expander 4 pushed with the subpush-down arm mentioned later. 

[0032] The 1st ring attachment equipment 21 arranges the air nozzle 97 which sprays the compressed air towards 
notch N in the expander 4 in the middle of fall exceeding the separation section 47. As for the expander 4 in the 
middle of fall, the edges NO and NO of notch N may be caught in the 2nd guide section 93 in frictional resistance. An 
air nozzle 97 sprays the compressed air on the edges NO and NO of notch N at extent in which an expander 4 
carries out natural fall, and makes the operation removed compulsorily. For this reason, only when the detection 
means 80 detects fall of an expander 4, it is controlled by the control circuit which is not illustrated by that 
detecting signal so that an air nozzle 97 may blow off the compressed air intermittently. 98 are piping for air among 
drawing. 

[0033] Drawi ng 7 is the 7-7 line sectional view of drawin g 6 . A stopper 91 is a member which hits when the edge NO 
of notch N jumps out of ring groove 1c among the expanders 4 inserted in ring groove 1c, and this member has the 
description in the part caudad prolonged from the lower limit of the 1 st magazine 40. That is, it is made for the edge 
NO of notch N to hit inside 91a of the part prolonged caudad. The clearance from the peripheral face of the 
expander 4 inserted in ring groove 1c to inside 91a of the stopper 91 which the edge NO of notch N hits is set to L1. 
This clearance L1 is set up smaller than the width of face L2 of an expander 4, for example, is set as about 0.8 
times of width of face L2 (L1=0.8L2). 95 is a bolt which stops a stopper 91 at the 1st magazine 40. 
[0034] Drawin g 8 is the 8-8 line view Fig. of drawing 4 . the plane view which depresses the top face of the top 
piston rings 2-6 with which the downward arm 64 was prolonged on both sides of a magazine 40 (50), and the 
magazine 40 (50) was loaded through the press ring 65 — two forks — it is the ** arm. The locator pin with which 
36 and 36 position a base plate 35 to base 33a, and 37 and 37 are Toride attached to the base plate 35. 
[0035] Drawin g 9 is the 9-9 line sectional view of drawing 4 . The push-down arms 73 and 74 of 1 set of right and 
left are arms which are prolonged on both sides of a magazine 40 (50). depress the lowest piston rings 2-6 which fell 
to the middle, and are supplied to a piston 1 , and have the contact sections 73a, 73a, 74a, and 74a of the shape of 
****** which counters mutually by plane view. The 2nd air cylinder 75 carries out approach / estrangement drive of 
the push-down arm 73 of 1 set of right and left, and the 74 comrades. By the way, only the push-down arms 73 and 
74 of the 1st ring attachment equipment 21 are equipped with the subpush-down arms 77 and 77. Hereafter, a 
degree Fig. explains. 

[0036] Drawing 1 0 is the top view of the push-down arm of the 1st ring attachment equipment concerning this 
invention. The push-down arms 73 and 74 of the 1st ring attachment equipment 21 have priority over other parts 
near the notch N of the expander 4 shown with a fictitious outline, and are equipped with the contact sections (the 
2nd push-down section) 73a and 74a which depress other parts of an expander 4 later than the subpush-down arms 
(the 1st push-down section) 77 and 77 and these subpush-down arms 77 and 77 for inserting in ring groove 1c 
(referring to drawin g 1 ). In detail, the subpush-down arms 77 and 77 are arms which rock the rocking tip which 
counters mutually along a horizontal plane. 78 and 78 are the compression spring 78 and 78 which energizes the 
subpush-down arms 77 and 77 in the direction of a core of an expander 4. 

[0037] Drawin g 1 1 (a) and (b) are the operation [ a block diagram-cum-] explanatory views of the push-down arm of 
the 1 st ring attachment equipment concerning this invention. It is shown that drawin g 1 1 (a) was equipped with the 
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downward contact heights 77a and 77a at the tip of rocking of the subpush-down arms 77 and 77. Caudad, the 
inferior surface of tongue of the contact heights 77a and 77a is a projection, and this protrusion height is the same 
as the thickness of an expander 4 than the inferior surface of tongue of the contact sections 73a and 74a in 
general. 

[0038] Next, an operation of the push-down arms 73 and 74 of the 1st ring attachment equipment 21 is explained 
based on drawing 1 1 . In depressing the lowest expander 4 which fell to the middle, the push-down arm 73 of 1 set 
of right and left and 74 comrades are made to approach mutually like drawin g 11 (a) first, and it moves the contact 
sections 73a and 74a and the contact heights 77a and 77a right above the periphery of an expander 4. Next, the 
near parts 4a and 4a of notch N of an expander 4 are given priority to and depressed by the contact heights 77a 
and 77a of the 1st push-down section by dropping each push-down arms 73 and 74 like drawin g 1 1 (b). Then, other 
parts 4b and 4b of an expander 4 are depressed in the contact sections 73a and 74a as the 2nd push-down section. 
For this reason, it descends near the notch N previously and, subsequently other parts of an expander 4 descend. In 
returning the supply means 70, after going up each push-down arms 73 and 74, it moves in the direction which 
deserts mutually. Thus, the push-down arms 73 and 74 of 1 set of right and left supply the lowest expander 4 to the 
piston 1 which is not paid [ is depressed and ] out and illustrated. 

[0039] Next, an approach to insert in an expander (piston ring) 4 is explained based on drawing 12 - drawing 15 . 
The operation explanatory view of the push-down arm of the 1 st ring attachment equipment which drawin g 1212 
requires for this invention (the 1), The operation explanatory view of the push-down arm of the 1st ring attachment 
equipment which drawin g 13 (a) and (b) require for this invention (the 2), The operation explanatory view (the 3) of 
the push-down arm of the 1st ring attachment equipment which - (c) requires for this invention, and drawing 14 (a) 
drawing 15 (a) - (c) are the operation explanatory views (the 4) of the push-down arm of the 1st ring attachment 
equipment concerning this invention. 

[0040] First, in drawing 12 , if the push-down arms 73 and 74 descend, the contact heights 77a and 77a of the 1st 
push-down section will press in contact with the near parts 4a and 4a of notch N of an expander 4. For this reason, 
like drawing 13 (a), since Parts 4a and 4a will be depressed ahead of other parts soon, an expander 4 is in the 
inclination condition which lowered Parts 4a and 4a soon, and in the 3rd guide section 94, the direction of a notch is 
specified to it and it descends. The expander 4 at this time is in the condition of plane view as drawing 13 (b) shows, 
and is the distorted configuration which extended notch N. 

[0041] When the push-down arms 73 and 74 descend further, the contact heights 77a and 77a will depress Parts 4a 
and 4a further soon, and will be made to face them ring groove 1 c of a piston 1 like drawing 14 (a). Since there are 
both ends NO and NO of notch N caudad rather than the lower limit of a major diameter 46 at this time, like the Taira 
cross sectional view shown in drawing 14 R> 4 (b), it separates from the 3rd guide section 94 according to self- 
stability, and is shrunken in the direction of a core. The both ends NO and NO from which it separated will fit into 
ring groove 1c with Parts 4a and 4a like drawin g 14 (c) soon. Ring groove 1c regulates shaft-orientations migration 
of the edges NO and NO of notch N which fitted in. Since the edges NO and NO of notch N do not move to shaft 
orientations, an edge NO and NO comrades do not overlap in the thickness direction. 

[0042] Since the near parts 4a and 4a of notch N have fitted into ring groove 1 c, it does not descend any more. The 
working face of Parts 4a and 4a and the contact heights 77a and 77a is a field where a horizontal component can 
act soon, and if the push-down arms 73 and 74 descend further, the component of a force by the downward force 
will become large. If component of a force exceeds the energization force of compression spring 78 and 78 (refer to 
drawing 10 ), the contact heights 77a and 77a will rock and escape to the method of the outside of a path like 
drawin g 15 (a). Consequently, the contact sections 73a and 74a of the push-down arms 73 and 74 will depress the 
top face of an expander 4. An expander 4 is depressed, and becomes almost level and the whole fits into ring groove 
1 c like drawin g 15 (b). 

[0043] An expander 4 tends to return from a distorted configuration to the original perfect circle configuration 
quickly at the moment of being inserted in ring groove 1c. An expander 4 carries out a flexible operation in the 
direction of a path temporarily by the repeat of the rapid self^stability at that time, and the repulsive force over this 
self^stability. Although the both ends NO and NO of notch N sway according to a flexible operation of a path, the 
way of swaying is not uniform. That is, there is a manufacture error etc. in each expander 4, and there are 
dispersion in a flexible rate and dispersion of a deflection at the both ends NO and NO of notch N. For this reason, 
propagation and both ends NO and NO sway [ dispersion in the rate shrunken when the expander 4 whole prolonged 
in the direction of a path reduces the diameter at once, and how to bend ] at the edges NO and NO of notch N. 
[0044] Consequently, the both ends NO and NO of notch N are struck strongly, it hits, and one side tends to jump 
out of ring groove 1c like drawing 15 (c). However, the edge NO of notch N which was jumping out of ring groove 1c 
does not jump out in inside 91a of a stopper 91. Since it does not jump out of ring groove 1c, an edge NO and NO 
comrades do not overlap in the direction of a path. Thus, since a stopper 91 is hit, a deflection is converged with 
extent with which it does not jump out besides ring groove 1c, and an edge NO and NO comrades collide. 
[0045] Since the stopper 91 was formed so that notch N might not elutriate out of a ring groove while giving priority 
to near partial 4a. of notch N, and 4a over other parts and inserting in ring groove 1 c so that clearly from the above 
explanation, as for the edge NO of notch N, shaft-orientations migration is regulated by ring groove 1c. Therefore, 
the edge NO of notch N does not overlap in the thickness direction or the direction of a path. 
[0046] Drawin g 16 (a) and (b) are the operation explanatory views of the push-down arm of the 2-5th ring 
attachment equipment concerning this invention. In depressing the lowest piston rings 2, 3, 5, and 6, the push-down 
arm 73 of 1 set of right and left and 74 comrades are made to approach mutually like drawing 16 (a) first and it 
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moves the contact sections 73a, 73a, 74a, and 74a right above the periphery of the piston rings 2, 3, 5, and 6. Next, 
each push-down arms 73 and 74 are dropped like drawing 16 (b), and the lowest piston rings 2, 3, 5, and 6 are 
depressed by pushing the predetermined part (four places) of the top face of the piston rings 2, 3, 5, and 6 in the 
contact sections 73a, 73a, 74a, and 74a. In returning the supply means 70, after going up each push-down arms 73 
and 74, it moves in the direction which deserts mutually. Thus, the push-down arms 73 and 74 of 1 set of right and 
left supply the lowest piston rings 2, 3, 5, and 6 to the piston 1 which is not paid [ is depressed and ] out and 
illustrated. 

[0047] Next, the supply approach of the piston rings 2-6 is explained based on drawing 3 and drawin g 4 . 
(1) Set to longitude the magazine 40 (50) which contained much piston rings 2-6 to the peripheral face in the state 
of tiering in drawin g 3 in a predetermined location (the 1 st process). In detail, the base plate 35 of the magazine unit 
34 is attached in base 33a of the up stand 33. 

[0048] (2) In drawing 4 , when the tray T which carried the piston 1 is transported just under a magazine 40 (50), 
rise-and-fall means 16a lifts Tray T, and carries out fitting of the upper part of a piston 1 to the lower hole 48 (58) 
of a magazine 40 (50) (the 2nd process). 

[0049] (3) By putting the servo motor 61 of the downward means 60 into operation, and rotating a ball thread 62, 
drop the nut 63 screwed in the ball thread 62, and lower the downward arm 64. Consequently, the downward arm 64 
depresses the top piston rings 2-6 below through the press ring 65 (the 3rd process). 

[0050] (4) By much piston rings 2-6 of a tiering condition being depressed, the lowest piston rings 2-6 fall exceeding 
the separation section 47 (57) of a magazine 40 (50). The detection means 80 shown in drawing 3 receives the beam 
of light (lightwave signal) always emitted from a projector 81 by the electric eye 82. If a beam of light is intercepted 
with the lowest piston rings 2-6 beyond the separation section 47 (57), an electric eye 82 will detect this and will 
output detection information (the 4th process as a piston ring detection process). That is, since the lowest piston 
rings 2-6 will fall by self-weight if the separation section 47 (57) is exceeded, its detection information is good by 
the ON and the off signal which only detect whether the lowest piston rings 2-6 exceeded the separation section 47 
(57). 

[0051] (5) Suspend the servo motor 61 of the downward means 60 shown in drawing 4 based on detection 
information. Consequently, descent of the downward arm 64 and the press ring 65 stops (the 5th process). 
[0052] (6) Shortly, depress the lowest piston rings 2-6 which fell with the supply means 70, pay them out of the 
lower limit of a magazine 40 (50), and supply them to the ring groove of a piston 1 (the 6th process). 
(7) Drop the tray T which carried the piston 1 and convey with transfer equipment 1 6 (the 7th process). 
Thus, the above 2nd - the 7th process are repeated and the piston rings 2-6 are supplied to each piston 1 — 
currently conveyed with transfer equipment 1 6. 

[0053] Next, a detailed operation of the 1st ring attachment equipment 21 is explained based on drawin g 17 . In 
addition, in order to make an understanding easy, in drawing 17 , the top expander is called 4U and the lowest 
expander is called 4D. Drawing 17 is the operation explanatory view of the 1st ring attachment equipment 
concerning this invention. Much expander 4 — is stocked by the 1 st magazine 40 of the 1 st ring attachment 
equipment 21 in the state of tiering. In detail, expander 4 — is held by elastic deformation being possible to the 
direction of a path, and shaft orientations, and fitting in loosely by the small force, at them in the stock section 42 of 
the larger path of expander 4 — a little than a bore, and the shearing omission to shaft orientations is prevented. 
For this reason, wave-like expander 4 stocked in the state of tiering — The wave section of comrades does not fit 
in each other. Therefore, only the lowest expander 4D is certainly separable. 

[0054] If the expander 4U top in the press ring 65 is pressed (arrow-head **), it will extrude compulsorily and will 
fall by self-weight exceeding the separation section 47 (arrow-head **). and it passes through a narrow diameter 
portion 43, and the lowest expander 4D will reach the taper section 45 of the extension section 44, and will stand it 
still (** location). Next, the push-down arms 73 and 74 of 1 set of right and left move onto the lowest expander 4D, 
and depress further (arrow-head **). For this reason, the lowest expander 4D is extended in the direction of a path, 
passes along a major diameter 46 from the taper section 45, and pays it out of the lower limit of the 1st magazine 
40. At this time, the lowest expander 4D is supplied to the lowest ring groove 1c of a piston 1, reducing the diameter 
according to self elastic force (arrow-head **). Consequently, the lowest expander 4D fits into ring groove 1c. 
[0055] Next, a detailed operation of the 2nd - the 5th ring attachment equipments 22-25 is explained based on 
drawin g 18 . In addition, since the 2nd - the 5th ring attachment equipments 22-25 are the same operations 
mutually, only an operation of the 4th ring attachment equipment 24 is explained, and explanation of other ring 
attachment equipments 22, 23, and 25 is omitted. Moreover, in order to make an understanding easy, in drawing 18 , 
the top second ring is called 3U and the lowest second ring is called 3D. Drawing 1 8 is the operation explanatory 
view of the 4th ring attachment equipment concerning this invention. Much second ring 3 — is stocked by the 2nd 
magazine 50 of the 4th ring attachment equipment 24 in the state of tiering. In detail, elastic deformation is possible 
for second ring 3 — by the force small in the direction of a path, and it is tacking carried out in the stopper section 
52. If the second ring 3U top in the press ring 65 is pressed (arrow-head **), while the lowest second ring 3D is 
extended in the stopper section 52, it will extrude compulsorily, it will fall by self^weight exceeding the separation 
section 57 (arrow-head **), and the lower cylinder section 53 is passed, and the taper section 55 of the extension 
section 54 will be reached, and it will be stood still (** location). 

[0056] Next, the push-down arms 73 and 74 of 1 set of right and left move onto the lowest second ring 3D, and 
depress further (arrow-head **). For this reason, the lowest second ring 3D is extended in the direction of a path, 
passes along a major diameter 56 from the taper section 55, and pays it out of the lower limit of the 2nd magazine 
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50. At this time, the lowest second ring 3D is supplied to ring groove 1b of the medium of a piston 1, reducing the 
diameter according to self elastic force (arrow-head **). Consequently, the lowest second ring 3D fits into ring 
groove Ib- 
COOS?] Next, the anchoring sequence of the piston rings 2-6 is explained based on drawing 19 . Drawing 1 9 (a) - (e) 
is the anchoring sequence explanatory view of the piston ring concerning this invention. First, an expander 4 is 
attached in ring groove 1c with the 1st ring attachment equipment 21 of (a), next, the 2nd ring attachment 
equipment 22 of (b) — ring groove 1c — and the 1st side rail 5 is attached in the lower part of an expander 4. next, 
the 3rd ring attachment equipment 23 of (c) — ring groove 1c — and the 2nd side rail 6 is attached in the upper 
part of an expander 4. Next, a second ring 3 is attached in ring groove 1 b with the 4th ring attachment equipment 24 
of (d). Finally, a top ring 2 is attached in ring groove 1 a with the 5th ring attachment equipment 25 of (e). 
[0058] By the way, the lower limit height of each magazine 40 (50) is mutually the same. For this reason, the relation 
of the height of the ring grooves 1 a-1 c of a piston 1 and the lower limit of a magazine 40 (50) is decided in each 
anchoring step in the rise location of a piston 1. Moreover, the upper limit location of the receipt cylinder part Ta is 
almost the same as that of the inferior surface of tongue of ring groove 1 c of a piston 1 . Furthermore, the clearance 
S between piston 1 peripheries and the lower holes 58 of a magazine 50 in the 2nd ring attachment equipment 22 of 
(b) is larger than the clearance between the 1st, the 3rd - the 5th ring attachment equipments 21, 23, 24, and 25. 
For this reason, when imperfect wearing of the expander 4 is carried out at ring groove 1c, it projects with the 1st 
ring attachment equipment 21 and a piston 1 is inserted in the 2nd magazine 50 of the 2nd ring attachment 
equipment 22 of a degree, there is no possibility of contacting a magazine 50. 

[0059] In addition, the 1st ring attachment equipment 21 may be equipped with the magazine 50 of drawing 5 (b) 
other than the magazine 40 of drawing 5 (a) in the gestalt of the above-mentioned implementation. Moreover, the 
2nd - the 5th ring attachment equipments 22-25 may be equipped with the magazine 40 of drawing 5 (a) other than 
the magazine 50 of drawing 5 (b). Furthermore, what prepared two or more projections in the perimeter of the lower 
part of the up cylinder section 51 is [ that what is necessary is just what is not limited to the taper object of upper 
part tapering off, but carries out / tacking / of the piston rings 2-6 which it tiered ] sufficient as the stopper 
section 52 of the magazine 50 of drawin g 5 (b). 

[0060] What was constituted from the taper section 45 of upper part tapering off (55) is sufficient as each extension 
section 44 (54) of the magazine 40 (50) of drawing 5 (a) and (b). The anchoring sequence of the piston rings 2-6 is 
not limited in order of drawing 19 (a) - (e), and is arbitrary. Non-contact types, such as for example, an ultrasonic 
type, are [ that the detection means 80 should just be what detects whether the separation section 47 (57) which 
the lowest piston rings 2-6 prepared in the magazine 40 (50) was exceeded ] sufficient besides optical [ which 
consists of a projector 81 and an electric eye 82 ]. 

[0061] What does not limit to the configuration which carries out a bolt stop to the 1st-2nd magazine 40 and 50, 
and was formed in the 1st-2nd magazine 40 and 50 and one is sufficient as a stopper 91 or the guide member 96. 
The 2nd magazine 50 of the 2nd ring attachment equipment 22 may be permuted by the stopper 91 which shows the 
guide member 96 to above-mentioned drawing 5 R> 5 (a). If it permutes, the rapid flexible operation when inserting 
1st SADORERU 5 in a piston 1 can also be prevented. If it carries out like this, it will not be influenced of a rapid 
flexible operation, but the expander 4 inserted in before that will maintain the condition of 1st SADORERU 5 of it 
having been stabilized further and having fitted into ring groove 1 c. 
[0062] 

[Effect of the Invention] This invention demonstrates the following effectiveness by the above-mentioned 
configuration. Invention according to claim 1 is characterized by to have the stopper which hits when the edge of a 
notch jumps out of a ring groove among C form piston rings which equipped the push-down arm with the 1 st push- 
down section which has priority over other parts near the notch of C form piston ring, and depresses it, and the 2nd 
push-down section which depresses other parts of C form piston ring later than this 1 st depression section, and 
were inserted in it in the ring groove at the magazine. 

[0063] Since priority is given over other parts near the notch of C form piston ring and it depresses in the 1 st push- 
down section, C form piston ring descends in the condition of having inclined. For this reason, as for C form piston 
ring, it gets into a ring groove near the notch previously. A ring groove regulates shaft-orientations migration of the 
edge of a notch into which it got Since the edge of a notch does not move to shaft orientations, edges do not 
overlap in the thickness direction. Then, as for C form piston ring, the whole gets into a ring groove by depressing 
other parts in the 2nd push-down section. 

[0064] C form piston ring tends to return from a distorted configuration to the original perfect circle configuration 
quickly at the moment of being inserted in a ring groove. C form piston ring carries out a flexible operation in the 
direction of a path temporarily by the repeat of the rapid self-stability at that time, and the repulsive force over this 
self-stability. Although the both ends of a notch sway according to a flexible operation of a path, the way of swaying 
is not uniform. It is because there is a manufacture error etc. in each C form piston ring, it is the both ends of a 
notch and there are dispersion in a flexible rate and dispersion of a deflection. Consequently, the both ends of a 
notch are struck strongly, it hits, and one side tends to jump out of a ring groove. However, since the edge of the 
notch which was jumping out of a ring groove hits a stopper, it does not jump out. Since it does not jump out of a 
ring groove, edges do not overlap in the direction of a path. 

[0065] Since it is such, C form piston ring can be certainly inserted in a ring groove. For this reason, the supervisory 
equipment which supervises the poor fit of the piston ring is unnecessary, and, moreover, a fitting correction activity 
also has it. [ unnecessary ] moreover, anchoring of the piston ring — base — it can be quick, and moreover can 
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carry out certainly and the full automation which is like [ shipfitter ] can be attained. 

[0066] Since a stopper is perpendicularly prolonged along with the peripheral face of a magazine and serves as a 
guide member, invention according to claim 2 does not independently need to prepare the member for specifying the 
direction of the notch of C form piston ring held in the state of tiering to the peripheral face of a magazine. For this 
reason, the structure of a magazine becomes easy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the piston obtained with the piston ring attachment facility concerning this 
invention 

[ Drawing 2 ] The top view of the piston ring attachment facility concerning this invention 
[Drawing 3] The front view of the 1 st concerning this invention - the 5th ring attachment equipment 
[Drawing 4] The side elevation of the 1 st concerning this invention - the 5th ring attachment equipment 
[Drawing 5] The side elevation of the magazine concerning this invention 

[Drawing 6] The important section side elevation of the 1st magazine concerning this invention 
[Drawing 7] The 7-7 line sectional view of drawing 6 
[Drawin g 8] The 8-8 line view Fig. of drawin g 4 
[Drawing 9] The 9-9 line sectional view of drawing 4 

[ Drawing 10 ] The top view of the push-down arm of the 1st ring attachment equipment concerning this invention 
[ Drawing 1 1] The operation [ a block diagram-cum-] explanatory view of the push-down arm of the 1 st ring 
attachment equipment concerning this invention 

[Drawing 12] The operation explanatory view of the push-down arm of the 1st ring attachment equipment 
concerning this invention (the 1) 

[Drawing 13] The operation explanatory view of the push-down arm of the 1st ring attachment equipment 
concerning this invention (the 2) 

[ Drawin g 14 ] The operation explanatory view of the push-down arm of the 1 st ring attachment equipment 
concerning this invention (the 3) 

[ Drawin g 1 5 ] The operation explanatory view of the push-down arm of the 1 st ring attachment equipment 
concerning this invention (the 4) 

[ Drawin g 16] The operation explanatory view of the push-down arm of the 2-5th ring attachment equipment 
concerning this invention 

[ Dra wing 17] The operation explanatory view of the 1st ring attachment equipment concerning this invention 
[Drawing 18] The operation explanatory view of the 4th ring attachment equipment concerning this invention 
[Drawin g 19] The anchoring sequence explanatory view of the piston ring concerning this invention 
[Drawin g 20 ] The explanatory view explaining an approach to insert in the conventional expander 
[Description of Notations] 

1 — A piston, 1c — A ring groove, 4 — C form piston ring (expander), 4a — The near part of a notch, a part 
besides 4b — , 10 — Piston ring attachment facility, 21 — The 1st ring attachment equipment (the 1st piston ring 
feeder), 40 — The 1st magazine, 70 [ — The 1st depression section (subpush-down arm), 77a / — Contact heights, 
91 / — A stopper, 92-94 / — A guide member (the / the / 1 and / 2 and the 3rd guide section), 95 / — A bolt, N / 
— Notch. ] — 73 A supply means, 74 — A push-down arm, 73a, 74a — The 2nd push-down section (contact 
section), 77 
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[ Drawin g 5] 
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[ Drawin g 19] 
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[ Drawin g 1 6 ] 
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Lttifib loToJftHUT, fc°* h^l 0 4 coy y://|S 

1 o 5ic&fc&trt£;£tf>^g-c*fc5. ^df-^^y^i o 

2 14 (b) ©ijWtD^T'fc!), rcofcfe, S 

c^y v^T-fos, 

[0 0 0 5] ft±{i<D^**/^^ 1025r, *fcfeg 
1i<< Kttttl 0 3^?jJfttlUfc<OT(4, Jf(±JLfc»Pfl 

e>, 9J*iItt^Oi»«|B]±*sji:^[6Ucx«:S*l6Hc* 
-'<-7 yy-fZ>^ tithZo (c) <7?4 5(-iiS^[5]± 

/JW^lBltC^— /<- 7 y t, (d) OipC, 

x^/^yyi 0 2/4St°^ h VI 0 4(O^Jiffi(C^f9± 
^9, l)y^«10 5|:^L^|W ! J)5. (e) 

(d) C045I-, i^^y^l 0 2^y yy^\ 0 5 
a»fett*HJt*h,aS*>5. lot, ^^^<7>idr^/'? 

y^i o 2(DWM^^imi-5^ll^fo9, « 

^a^^^yi 0 2tfS*Tofc4§3-tCI4, 

[o o o 6] ^^T**^0JcogWl4, fx(-yyy^'o 
[0 0 0 7] 

<Dftmmz&%t<ocMex hy y y^^t«wit-« 

tTttWCft^ h>y ^SrJfTJfT-AT? 

if LTff-cfAv^tUb, tr^ h v»y yjfmiz&tb&ttM 
Srofx^yuy^ifffcot, jfTifr-A 

5fcLTi¥ LTtfS^lJfTffSCi, ro^liftTtf^ 
(ciltirc^fc^ h vy V^(75flfeOgI55)-SrJf LTtf 5^ 
2i¥TtfSa5i:*<i^, -r^v^vic, yv^mic^*jA* 

*ifcc^t , 'y<. hvy >y<D?ib, 9}^t<om»»i) y? 

[0 0 0 8] C^f* V^C0f]^#(0i£^iSrftfe» 

h yy ^l4ffi&Lfc:i£fiT-TI$1-5. ^(Ofcfe, 
cjgf^ h^y >^I4. UltfctwififlFiWfclcy v/flSlc 



3 

let!?, c^e* h > i) y Vi/flSicifc* 
[0009] cit^hvy^it yv^tic^^ix 

^ b yU >^liM*[^tc:-^^f$^ffl5r-r5o ®<» 
wStb^li-^Tii^vv fla^ocjgfx b^y 

[0010] iwipjfc^t^f), c^t°^h>-yv^ 

h^y >y<Dmtt&&mi-fzm.mmm&*mv 

h>y >^©»Wttfts*«:*iS<, U6»<b, flfcUfcfT 5 
[0011] »*352lE«©38Wtt, * h y 

><D9\-mmz.fe^xmcmi-r^ tx\ ^isv><DH-m 

[0 0 12] * h-y^s, vif^yo^BicjftotK 
[0 0 13] 

£^v^TWTlctft^-f5c 4*s, 0ffil4f?-S§-<Z5|*]ttcjl, 

i (a) , (b) hvy ywit 

* hy^t'x h>y >^<D#fl?#4#ia, (b)i4fc°*b 

[0 0 14] (a) 14, ^aij:±*»e>T^ie^3o©y 

V^ffla, lb, 1 c ^SiJ^LT^-5f^ byi 

rttbwy >^Hl a~l cJC, 5o©t^hy 
y v^SrtKJM&tr;: irSTTKto 5 oco h >" y y ^ t 

-fe*>-Ky>^3) ufsw^^y ("t 1 *^ 
^^"^4, T^it^Ky-^5, ±<Dt&2-<M 
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KW"-A'6ft>e>&5. ) T-£><9, WXZNZGLtzCB 
yy?X'hz>„ h^uy^2, wyKpy/3, $ 

liM F\s—/U5s Ku-^6tt±Tffi^5p±i 

&y vrx-h*). A\t$MW) wx-h 

5„ (b) I4fc°* h^l let";* h>y >^'2~6 ££1^ 

ft»tfc«ll«:*-f. fcfc, 5oof^ hyy y^fcEgii 

6J Xit re* hy y y^2, 3, 5, 6jcoj;9{ci2 
•ft-*. 

io [ o o i 5 ] m 2 ti*^H^(c«5 e* h y y y^ift-it 
ls«w¥ffillT'fo?, 0 e* h > y y^fif+tttwi 1 o 

(4, t°h>y y^ftf+Jtatf^t*^ b>l- • (-tttfiSfcS: 

~A,*»i£1-5liWl5/^y hM^Il 1 ts 
Sffl^Vy hA 2 A^t'^ b>l £ loTo©t?tii1-fc' 
* b VJRW LiSfi 1 2£, StDtHLfctr* bVl£*fci2l 
■f 5 e* b >*£=g|fi I4t, t^hyi?: 

±TStei"5 tr* h y-Rte^s 1st, e* b vsis^ 
fii 5*»e>»as$n^f ^ hy 1 ^mxmm-r?> vy-y 

20 ^7ril§l6i:, byy^7rmmi 6xmm^titz 

y v ^«Lft»t§s« (n~^5fxfyy >ymm& 
B) 2i~25i, t^hyyyWTOrat^t-y 

2 6 4:, 36*fifli/'«V'y h B , ~ B 3 5 

[0 0 16] y^I#(4^«2 l(4a:^^/^yy 

4 (0 1 #fig) ^Hftft, K 2 y i^fitttfSSa 2 2 14 

iit-f k 5 « 3 y V ^«a#»t»* 2 

30 3 fi» 2 1M K U-/U6 «r«l#tt, ^4 y ^rmHftm 
124 (4ir* y K y y 3 «r»tftt, l5y yi/|E#it 
IStt2 5f4h 3 '^ , y y^2Sr®Wt5fc©T-*>5 0 * 

il~f5y y i/iffi#(t^B 2 1-25 ^ESIJ*T 
KRH-f-satefctt, ry y^te#(4^B2 1~2 
5 J tlBtt1-5 0 1 3(4^®:5ttatgfi, 2 8(4f^h 
yi ©^SrH^i-SS^fi, TI41o«t'^hVl 
£fc-ti:5 N WCfcSo jteSSflffl^u-y h A, -»4, 

40 [o o 1 7] ^id, t*^ hyy oom 

© (1) ~ (3) (OX'ryT'ZMte-rm&X'hZo 

(1) aa^Lfc*^ D °pffl^U-y bAi -©5*>©* 

^fc*tt«KS|-fS. **)Jlfl]8/<Uy KA.-J4, 

hy l-«r3Slcg:Si^lXi^L, #©5:la^•ti^^^i' : t :, 

(2) T^Hfiffl^Uy hA,i»t>±a©tr^ hyi- 

Sr^r^ t> m Lfc^, t5KSfta Lmm 1 3 -ejjH5«f* 

50 Z&<0MLX, mv&V'^y hA,tci|X««Jl--5. -tu 
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Xs ^wt(D^m, T&Lvty&omfcWLvmisX. ±xn 

( 3 ) HfcfcO£0V< \yy hAj Sr*ifJ*lcS«^ Lfc 

[0 0 18] h vy V^'C0ffi#(tl4, ft© (1) ~ 

(4) ©^7 l y7'<DRttT?||fTl-*. 

(1) *7cf&&f$'<l"S' h A,fl»P>, t'Xh^lZt'X 
b >^Hii L^m 12X1 ofoi t> fcH L"C fcf* h 

(2) ffifc&Sftfct:';* hVlfct 0 ;* hvSKgfil 5 7? 
±TKI5U h7^7rgll 6lc^i-5„ 

(3) h7^7rill 6T*i8ii$tbfcfx h^ifc 
f l~^5U ^ifittttiSB 2 1-25 TUBft 

(4) f|yyyWti<?)t^hyi^ fc'^hy 

[0 0 19] 7(4, ft© (l) 

~ (3) ©*xy:^*»jg1-Sfi-C$>5. 

(1) USSIfrUfcJte^ftffl^Uy hB.-0>9*>lo£ 

(z<Dm<D±%) icit-y^mmm-fZo 

(2) tr^ h yiRijsrtgfi 2 e^^affl/^y hB, 
^, t°hvy y ;/&#(■}•&© h :/ 1 £ l o-f oiK*rt 

[0020] ftic, $gi~f&5 y y?mmmw2 i~ 
a#ttie«©jEffiia-T?S)5. y ^^mnnrnm 21-2 

5(4, -tft^ix^-* 3 ndjg®:LfcT8l5**V K3 2 

±g|5X * > K 3 3 ©SS 3 3a t#/lftpTtgtcJ&fWfc-7 
#*Jl,a.sLy 13 At, v b 3 4IC§HJ 

itfc*Tffi©fcT* H^y ^^2~6S:SSSJW^*T** 
$T*#«6 0i\ &TLfcfc'*hyy V^2~6£*f 
LT(fTt°Xh>-l(c#t^-f5^^7 0 (l¥L<(4 
m4-ClftK1-5o ) bfrhtti. 
[00 2 1] -?tfi?>a.=.y b 3 4 14, ±35*^ K3 
3©«&3 3 a(C||u$ (r©0©SR??ft) |C7 7^ K 
"THglC^lt fc^-* -f U- b 3 5 ts s<—XZfU- b 
3 5IC*#(tfcij^gtv'y 4 0 (5 

0) kfrt>t£Z> a 7^4 0 (5 0) I4*W1EK:, f 

;* hvy >;/2~6©5*>oi:«fi£, 3BiWSl-e*1-J: 

3(4, -7 77^^4 0 (5 0) *>t.»TLfclTfi©^ 
h>y v*- 2~6£fc*n-*-S8MB!^a: 8 o&fl!*, ^© 

ft^fS8 os, mz.\m%m 1 ts^sts 2 ta>e> 

&5. 
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[0022] 11 4 \t*%m\c&z>% i 5 y >?mn 
iimmnisummxh^o t^S6oii ±.n*?>b' 

3 3<D±.&MmzJfrtfrttzD— tf*-fi6 1 ir, ±»* 
? y K 3 3 ^Sit{ca.-oislteprsg(c^#ttfc^-/i-fe c 

6 2 t , *'-/W;fc D62t mfifateWKD?* BTflBKif £ b 
fc-7-y h 6 3t, h 6 3 |C8tfWfcT»7- A 6 4 

t, z<dt&t-j»6 4©f^n«ra*wtf^ n^y > 

^2~6|ce^.5iffiEy 5 t*»b<C*. 6 6lit 

10 ft$MtT'fc-5 0 

[0 0 2 3] #t^#S 7 0 {4, TSB* * > K 3 2 dSftt 

JtfcffftfflojBuri/y ^7 1 b. Iix7->yv 

y 7 1 CD fcT* h yn -/ K 7 1 a tC&fattfc^— * 7 2 

1 , -<-X 7 2 {CSl#ftfcfe* 1 m©Jf Ttf T-i» 7 
3, 7 4 WTlfT-J*7 3, 7 4Sr;K¥®tc»oT 
Sit5^2x7->^yy (0 7 #88.) t. ^7 2 
oo*¥0e5rPllhLW^(S]^ft©^«Iig|c:-r57JV K«P 
#76 bfrbtii. 

[0 0 2 4] F7^77ltl 6(4, 0 

20 (so) ©t*-c, mi~^5y 1~ 

2 5©tUt*|S| (w(7)E©***|^) IC, t°7.b>l% 

•^4 0 (5 0) 0O(ifiic4SV^T, FHT^ilfT 
-7 7J"v ? V4 0 (5 0) 0OT^P?L4 8 (5 8) (Ct'^hy 
105±»SrlK^'**5#|*#ai 6 aZmziZo Tait 

b^*m$\-tz>wm%, 1 6 b-ii h wtss 

[0 0 2 5] ±|Ev^v ; y4 0 (5 0) \X2W^ V ) s 
*H€*i©«fiK«rH5{cX<5tKWi-5. 0 5 (a) , 
30 (b) i4^^{C#5-77/v>y©{RlJB0T-3b'9, «ttr[6j 
<7?ft§^-§|5*' - IB&Lfc0T*&5„ 05 (a) {4|g 1 y V 

^m#»t$iB2 1 w^7yv j >4 o mr, r^i-^^^ 

y40j tf p„ ) cofiiJSJF^^^L, ii-7^y4 
0(4, tfWit^to^hyuy^ (x^/'ty 
^) 4 -%Xb : y9-rZ>Xbv9n42b, ZOXby 
2 X V— M^O >b&<D'b&n4 3 t % r<7)/hS^4 

3 4 tcSt h y y y-i/ 4 •••^ttM-f-^fcJootePjS 

gp4 4ir/)^*9, ^ hy^gp4 2, /HISB4 3, ttF^ 

40 t5/J^»4 3(4Rf^T$)5, feMSB4 414, ±*5feiWt) 
K>X-^gp4 5 y-/<»4 5 0TIC**6R]fS[tt© 

5rBtSP4 7-?&5 0 

[00 2 6]flv^y4 0ll f(DTS*>e.T*(C 
JSt^S^ h s"*9 1 ^{i^5 0 ^ h y^9 1 14, % 1 v 
7y^V4 0©^jlffi(CffioT«flCjiI/5r tT% ^ K 
WoftfJSr^fc-CV^. ^ h-y/^9 looi^aaicov^T 

14, 0 6&tf0 7lCT$i£-rS„ 
[0 0 2 7] 05 (b) ttJR2-Jg5y>^»Wlt«« 

50 co-^Ty^yso (tir. r^2-7^i»5 0j if 
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0 o ) roWBJ&Rfc^U i?2^;tf^v5 0t4. &Tfi 
cofx h>V >?2, 3, 5, 6 5rfeg3i-5i£^5 4 
t . z <nWffi& 5 4 J: <? ±tfcteftTflrc*>ofc fx h y 
y V^fcl&V^ct;*. hvy >?2, 3, 5, 6£<Elt#> 
-r%tz.$><D* hs//-?|fI55 2 ££«l;i5 0 §¥L<(4. £il2 
•^tfv^S 0(4. JbtiKRffifflS 5 1. ^hy^»5 2. T 
g|5RfijgB5 3. ttM«BJ5 4 4:w(0«ilc±jJ»c>Tlc«*. 

Pjg&5 4f4. ±#$UH»)©^-a?{R5 5 ^-/<»5 

5 0TfC**5nffitt©*a»5 6 tfrhteZ. * hy 10 

/<^5 2<7)Tffi3iS|5l4. #ggSP5 7T'$>5 0 

[0 0 2 8] 12-7^5 0i4. ^O^JiffilCftoT 
fKKffilWttf-f KM9 6«^ KSW9 6 

l40f^W*O3«tt*»P>>5c5. 1¥L<(4. ^ Ktttts 6 
it. m&nft\zvx hyy >?2, 3, 5, 6©9)Xt 

N (g|l#«0 SrffAtSiilf, ^2?^y5 0O 

n-mmc&mz-tkmx'&nzfrtc ex h v y v^2 ••. 

3". 5-XI±6-©9J^#N(0*iejS:^-t5«tt"e 
[0 0 2 9] 16 ttJto8Hfc«6IS 1 ■^tfS^roBttttl 20 

mmx-hz, iiv^4 ooTSffiits^ttex k^i 

»Ta©±iSWIiSJ4, t°X h VI (OU c(73TS 
ilS(£|5]-U-</UT*$>5 0 Z<Dtztb, |lv^y40 
©TS£lW«a»T a (D±«St©WO^ 5 <7>|ii£t4. 

[0030] tf-f Ka$#<£&$J£5lfctefc;*. h l 
14. mi#<f K»9 2tM2^ KSR 9 3^:13^ K 
135 9 4 t £±d> bWfcjftfefc JR»«S8"?*> 5o 81 1 ■#<< 
KSB9 2I4. X hy*|RS4 2<D±.1%fabT-s<U4 5<D 30 

5. J&2#^ K&9 314. fgl^-f K»9 2©T*»*»5> 

'<Vt<D#-<( K«-C*>5. *3XfW K&9 4(4. #2#>f 

[0 0 3 1] r^J:?/j:#^ KSB9 2~9 4J4. 

5„ !¥L<(4. %\JJ4 KSP9 214. X hy^»4 2 

($ i 4 o ) (Dftmmizmmfrtfimx'vmzti 

it^^>y4-t, ftffi&4 7|riitITLf;x 
**A?i^4£© % #J£# N<0#fil«:«Jfe-*--5. II 2 # 
4 KSB9 3I4. 7—s<iR4 5 »C&T Lfc^X/O^ 
t, *fl»4 6S:ii5»t , ©**^^l'^4i©, SJfc 
§N»*(6]Sr^1-5„ 8?3#-f K&9 4I4. *H&4 
6C0Tffl^lb^V^tb$tl-5^= ; lrX^>'^4O. §J^#N 
W*-(^]5rm^1-5„ f£3#^ K» 9 4 L 
fcS*!4. «»1-5BHfTlfr-AT?if ^*x 50 
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y 4 ©ffiB «r»H^»^i- 6 It * T-& So 
[0 0 3 2] Sl!j >^*att»tSSH2 1(4. #8tSB4 7 

^^r^Ti^ c f 3 coi^x^<>^4ic:*jft5^tNic 

l*](JT. /Bf£»£>&#ttit5^T/x'/U9 7£g5ttl_ 
fcbWCfoSo ^Tii c f 3 W^dr^/Oy4l4. W^tN 
©i»ttN. , N. 7>>Sg 2 #W K«5 9 3 &%&1&foX'5\ o» 
Wri^foi, ^T/X/lx9 7(4. mtNWffilfPN 
„, N»(C^*X/°^4#g^T^5gj£(eJB&s£fa 

^*c^©8 0d«i*^^>'^4©*TSrftaUfci^^c 
^W&itHf^feJ: 9. ^7VX>9 7(4^WI- 

Z>„ El^. 9 8(4^TfflgfiWT-*>-5„ 
[0 0 3 3] 0 7f±ia6<O7- 7^WffiElT*fe5 0 Xh 
•y^9 114. y c(C«J6iA*nfc^drX^vy 
4<7?5^. §J^tN(DjffigBN.^y V^Jt 1 cfrbMtf 

mzt%\z%z>%ttx'h'9. z.<Dtm\*mi-?tfvi'4 

iA*iXfc3:drX/N 0 >'^4^JlS^e>. ^# NC»«Si5 
N,#35^ h -y/<9 1 ©rtB9 1 alW, RSBflfcL, 
ir-TSo IlO^L, »4. ^df-X/-?>^4(7)*SL 2 «t <9 fc 
/J^<SH!tU^fcWt?fe9. Wttf, *IL 2 W0. 8^ 
(L, =0. 8L 2 ) . 9 5li|ll?^ 
>4 Olcx h >y'<9 1 Sr±*5^Vu hT*$)5„ 
[0 0 3 4] ®8l4H4(08-8j^^lIl-Cfc5 0 TP$ 
T-A6 4I4. 7^4 0 (5 0) OWfllllCJSl/T. 

v^y4 0 (5 0) ica**ifc*.hflitf>fcr* hvy y 

^2~6©J:I^ ffjiy 5^^-L-Tff LT(f5 

¥ffi^~flft^T— Affci, 3 6, 3 6{4^-X7 P U- 
h 3 5 £SS3 3 a (C&S*^-r?){4ttft* fc° V. 3 
7, 3 71^-^/1/- h3 5l^tS!L^#T*$)5 0 
[0 0 3 5] @9l4ia4ro9-9i^»fBS-efc5o fe& 
lfe©}fTlfT-A7.3, 7 4(4. •^^fv ; V4 0 (5 
0) OpEHBJCUtttf. i'ftfiTLfcST&Of^hV 
y Vi/2~6S:Jf LTIfTt'X h V 1 Icft^-f^T'-A 
T-fc 9 . ¥M!-CSVId*t|p]-ir5B&< ^ROSSSB 7 3 
a, 7 3 a, 7 4 a, 7 4 a fctti. S2x7i'!li' 
y 7 5 (4. fe& 1 ffi<7)Jf T»f T- A 7 3, 7 4 IU±£rg 

jS-«rai»rf5fco-c*)S. tz*>x\ miyyym. 

ttimS2 1 CD}fT«fT-A 7 3, 7 4fctt. IWT»f 
7-A7 7, 7 7^{ix5„ £iT. fcB-CttWI-S. 

[0036] ii i o ittftwic&zm i y y ^laf+tta 

fi 2 1 ©Jf Tff T-A 7 3, 7 4 14. WMBX'^-f^ 
X^V^4©m#NK)3ff^Srfto(Z)g|J^(cffi3feLT. y 
Affile (I31W (c^J6iAtffc^<7)iiHfT»fT- 
A (^lttTlfSB) 7 7, 7 7 ir. ~Wgi|}fTlfT-A 
7 7, 7 7 \cmtlX**X'<^y4 <Dfa<DUft$:ft LT 
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If5 3«» (S&2jfT»f») 7 3a, 74ai:Sr«x 
2> 0 l£L<(4. |iHfTffT-A7 7, 7 714, SVMCfct 
fa-f 5 g»5fcS ^TkTOlCft o 5 7 - A X'h 

5„ 7 8, 7 8«giUfT»fT— A 7 7, 7 7$r^3-*^ 
>^*4 wti*^ll:^t5ESlih 7 8, 7 8ffe 

[0 0 3 7] Bl 1 (a) , (b) te*%WiC&5% 1 

T'&So 011 (a) 14, Slif Ttf T-A 7 7, 7 7(7) 

ZkZmiT 0 S^dbg|57 7 a, 7 7aCDTE(4. S^gC 
7 3a, 7 4aOOTffiJ; , 9tT*lC^tm^ ZlflJ&ttlifiS 

[ o o 3 8 J ^ i y vy*i«-(tgtt 2 1 W^Tlf 

T-A7 3, 7 4©M^ 121 1 |cS<5#tftB^-t-5 0 

* -C&T L/cftTfecO^ **/n>^ 4 £}f L T(f5 
4&£-(a4, 5fci\ Ull (a) cD45Kfc&l*IOj¥T 

(fr-A7 3, 7 4m±zm^m&zit. sg^B7 3 

a, 7 4aS^gM7 7a, 7 7al:i^/*yy 
4(Dil^(DX±f^tf|-t-S„ fctC, Ull (b) (OX.0 
l^g-J¥T(f7-.A7 3, 7 4^m^-tirSriT\ ^df 
^<>^4(09J^£N(Offi{gg|S#4 a, 4a£, Hi*? 
TlfW<D%mehU 7 7a, 77a T'ffift LXW LTtf 
5„ •tWSL ^**/<>-^4<D{t!l<£>g|5#4 b, 4 b £3? 
2lfTlfgfl£LT<DSjggB7 3 a, 7 4aT*JfLTlf 
5„ rcofcto. ^^r^^>^4(45fe(-mtNcDfi^7)S 

tMW 5tl^l-»4, #ff Tff T- A 7 3, 7 4 £±#?. U 
fcfttS^^«Ri-5*|6ilc»fti-5. r<04 5(^ £ 
HlM<DWTlfT-J>7 3, 74(4, *T(fc©x**'< 

[o o 3 9] ftic, i^-^y^ (tr* h^y >-^) 4 

©»*i&*#8s&B 1 2 -121 1 5 Kg-StfcHI-S. HI 
1 2(4*38^^6^1 y^tttttt§6«©i¥Ttf7- 
A©fPffl»WH (-t©l) > 01 3 (a) , (b) 14* 

mwm (t«2) , ni 4 (a) ~ ( c ) \**%m\m 
ami y ymtum&vftTtfT-jxommw® 

(^0 3) .015 (a) ~ (c) li*3BWlC«5|gl 
4) -Cfo5o 

[0 04 0] 5fe1\ 0 1 2 fcfcVvt. JfTlf T-A 7 
3, 7 4A5mt5i, mf¥T(fSB©S8db8?7 7 
a, 7 7 4<DtyX%N<D]&$%ft4 
a, 4 a lcS^LTlfBEi-5 0 :©fcit), 013 (a) 
<D«fc i£»W^4 a , 4 a £{^$#4 r> tifelcjf 
LT»f3©T% ^*^^^4H:iS»»»4 a, 4 a £ 
Tlf fc«*MKI8T\ SB 3 #-< K» 9 4 T^^t^l^^a 
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3 (b) x-TF-tm r> <nw-mm<o^mxh v . n& 

[0 0 4 1] JfTtfT-A7 3, 7 4^SldTB-t-5 
014 (a) |gf£igi7 7a, 7 7 a (4 

£§^4a, 4a$-i)flTlft < t'XhlsKDV 

„, No(4^SP4 6©TK4 9 t>T#(c£>5C9-C\ Hi 

4 (b) (c^i-Wrffimco4 iem^tcij: Ofg 
3#^ K«B9 4A»P>^ii-Cl'.C.*|p|K»tp 0 fl-ftfcpsjiB 

10 SUN., N„ 14. 014 (c) <D&0\Z y if»4a, 
4at*l:!l^»lclcKS5„ Untied. « 

T\ SgiSN,, NolSl±^W^-*(6l(-^-^^-7 5'7 B 1-?, 
r.i(4^v\ 

[0 0 4 2] tJJfc#NWiSI£8B#4a, 4a(4y^» 

#4 a, 4 a £Sg?i£bg|5 7 7 a, 77at©S0H4 
*^)) s I^Ul5IT-fo^ l¥T»f 7 3 , 7 

20 4 TiUti -IT»t 5 *©TR*l:±6^ll*l 
<*5. #;b#ffiltl*h7 8, 7 8 (01 O#B8) 
3Wj£±II]3i:, Sgfi»7 7a, 7 7 a (4, 015 

(a) 0 4 5(- : S^{-SS)LT^lf?)„ r©^*, Jf 
TifT-A7 3, 7 4©S®gfl7 3 a , 7 4 a 7)5, i^r 
*/°>^4©±ffi£rJ¥ LT(f2>r tlC/«c5 0 3:^^/0 
^414, JfLTlf bhXm£*.¥-Kt£<) , 015 (b) 
CO 4 0 IC, ^*7)S y V^flt 1 c 5 0 

[0 0 4 31 x^/^4(4, y 1 c(CiK*iA 

E.&7tfi\Ztt-tZB.&t>t<Dm'9 : &Uz£vX. 
'Of 4 ttS^iftj (c-B$W lc#«gf^ffl Sr-f S. 

CO, *©fin*tt— «T?f±*V\ i-/jC*>*>, e^CO^dr 

^9J>ctN©««BJN., Nolcfi^iJ, pl54SSi5N„ t No 7)5 
40 ^tt5„ 

[0 0 4 4] ^(OS*, ^#NCOS«g|5N., N„ (45i 

<ir*)a9, 015 (c) <d4 5k> -*7)jy ^^fgi 
rtB9 i atsao-flBvmsrittftK v^vmi 

cfrt>ffiXfBiti:^<DX\ ffi^N,, N. [^±7j5g*-(6](C^f- 

1IC35COT-, y l cro^4t?«VHi5ri:ttt/j: 

50 
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[0 0 4 5] U±.<D®.Wfrbmt>fr'j:£llC^ §)JctN 
OiS<gSB#4 a . , 4 a £fti!<D$|5#IC®5te LT y 
1 clCfR&iMfi: fcfc:, N*« U >^»<0^^« 

[004 61 01 6 (a), (b) Wi*3BMlC«5SS2 

~5 y ^^jfif+itS6«©»T«fr-A©f^fflwWH-c*> 

5fc1\ 016 (a) 0«t5lCfe*lliOjf 
TtfT—J* 7 3 , 7 4|5i±£5VM;:gi££-ti\ =Sgg&7 
3a, 73a, 74a, 7 4 a £ h > y >^ 2 , 
3, 5, 6<0«a©*JbK:£lW-a. W:, 016 
(b) »J;5t#JfT»fr-A7 3, 74£TPl£-fr, 
S^gC 73a, 73a, 74a, 7 4 a X't'X b > }) > 

if 2, 3, 5, 6 o±iB03f J&«W!t UttBr) 
i:T\ ftTfiOfc'x h>-y y^2, 3, 5, 6 5rfl LT 
If 5. fJM&#«7 0&«#-f-S»£fcli, #J¥TtfT- 
A7 3, 7 4^±#Lfc^(Ci:v^CfiS1-5*(«JlC^|(j 
^COi fc& 1 i&<D}f Tlf 7— A 7 3, 7 4 
tts *Ttt©^FV!l^2, 3, 5, 6SrJfLT»f 
Tftl^ttl U 0^-friibit"^ h > 1 

[004 7] Wc, tf* h vy 2 ~6 
0 3 & U<0 4 (c*<5 § KH 1" 6 o 

(1) 03(C*3^T, #&<Dt°* h>-y V;/2~6£ia 
Stotttt^WiffiteteiWLfc^tfS^O (5 0) %m 
fa%\zffife{m\c±y h+Z (I1IS) o #L<tt, 
T^ya^y h 3 4tfV<--*:/U— h 3 5?r±g|5^^ 
> K 3 3 <Dm&3 3 a ldSt#ft5„ 

[00 4 8] (2) 04JC*JV>T, t°^. h>-l Srife-B-fc 
hWTi)Wy4 0 (5 0) ©JI"Rc»i£$ftfcB* 
£T\ JHt?W l 6 a as h WTfcJf ±{f T, ^tfv^ 
4 0 (5 0) <OTlB?L4 8 (5 8) K * h ^ 1 <D±S5 
(f2Ig) . 

[00 4 9] (3) T&#©60»D— /K*-^6 IS: 

C6 2|z:«^U^7 H6 3^mJt T»r-A6 
4£Tlf5 0 T*T-A 6 4 »4jfJE y >^6 

5*^LT, hvy ^2~6trT*^# 

LTIf5 (SB 3 IS) . 

[0050] (4) hvy 

/2~6Mi?y4 0 (5 0) ©#86135 4 7 (5 7) 

8 l^fettKfcl-**** S:S3t»8 2TS« 

-f^t^T-feS. 3*S§8 2tt, :9«4 7 (5 7) * 

$;L;tftT{4©fc';*. h>y >^2-6-e*«isa»f$*i 
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fcT* h^y ^2-614, #«»4 7 (5 7) 

hi^y >-i/2~67)S#gtl3i4 7 (5 7) Srt8x.fc*»S*> 

[0 0 5 1 ] ( 5 ) &*atW$fitcg<5v ^14 lc*1-TR 
ft6 0Ot-#t-^6 1|rff±t5. w©»*, T 
4 SOWED 5 ©Tftliff Jh1-5 (» 

5 IS) . 

[0 0 5 2] (6) &TUtftT{i©e* h>y >^2 
10 ~6£, 7 0 -Cff LTtf . v^>4 0 

(5 0) ©TSS^bftlim ^hyioi/y^ffi 

(35 6 IS) . 
(7) 1 h L"f T£TP$£-ar, 

^7rgfi6t»5 (*7lg) o 
31©i9l^ ±K*2~SB7Xe*|»igLT. 
7rgtl 6T«$tT,oofe5^-t°^ K>-1 -jc, tr 
* hy!/y;/2~6S:«&t5. 

[0053] jfcic:, sg i y yymmmm 2 1 

20 017T*I4, S±^CD3i^^/n 0 V^^4U, 

fHiirrox^^y ; ? , 5r4Dif p 0 0 1 7 tt3M&9Hc 
#53? 1 y ^»tttt$M©fjsfflKW0T?*>*. 

a*^<^4-«t. $i y v^a#»t*i2 
iix-w^m^mx'h*) , ^^^/-?>-y 4 -©rta j: 9 

30 |5]±©»»* J , E«rMc|R*>-&5ii:tt*V\ ^t, ft 

T&<n^*xs<>y4 Dtrnzmn^ftm-fz, z.t&x 

[0 0 5 4] Jfffiy ^i/6 5-Cft±{4©^cdfX^<>'y4 
(&EP©) . /J^l$4 3S:iiigLTt£Mei54 4CD7 L -^ 

SB 4 5ic®LT#ihi-?) «mm) o ftm, fe&ia© 

JfTtfT-A7 3, 7 4AStT&©i^/^4D© 

40 ftT{4©^^r^^>-^4DI4^(li](CfeP^$tV, X-^ 
SB4 5*»e>*&8B4 6£iioT, |l^-;y4 0©T 

y4Dtt£a©»fcfr?«£UM«e>, t^h^iwft 

ftTI4©^*^^^^4DI4y >-^f 1 cK«-&1- 

So 

[0 0 5 5] fttC, I2~«5yy^#lt^l2 2~ 
2 5K>f¥S«/ < Cf^ffl«r01 8 lcS^#gft^i-5 0 

2~^5 y 2-2 snsi^ia]*©^ 

50 fflft<Z>T\ ^4 y^^Mf+(t^B2 4©f^ffl©^Si^ 
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u i&vv 2, 23, 2 5<DVLm&n 

»i-5. *fc, a»SrSSt-f5fc«>(c, E18T*I4, 
ftiftfcHrtfVKy >:/£3U, tTti©t*yK!)y 
^3Dtf? t B 1 8tt*%91£ffi&$4 y 

14, f4V y^ififtttil2 4»|2-7^^y5 OfC© 
^ftfiT-X hy^StLT^*. §¥L<(4, t*^Ky 
-ttft*iaUJ:/hSv^-e!|ittJE»^rftT?*>9 , x 
h y^SP5 2-C{KJfc»$ixTV^5. f?JI y V?' 6 5 T'ft 

TL (&EP0) . T^naSP5 3 £ffliig LTttMgB 5 4 
[0 0 5 6 I fttC, ££li|a<£flWT--A7 3, 7 4 

!/3DI4S*|6UclfcW!*tt, x-/^5 5*»6>*SSP5 
-5. STfifcHrtf^Ky v^3DI4SBtf) 

tfca* e>, fx h > i y 1 
[00 5 7] ftic, k^hyyy^2~6 <D&tti4HI# 

SrBl 9^g<5# tft^i-5 0 Ell 9 (a) ~ (e) f4# 

*#)ic ( a ) con i y ^^te^tt^e 2 1 t\ y y ^ 

fill cKls^-x/O^frftttftS. (b) 

2 y y^mmms. 2 2x\ y y^m 1 c icioi^^ 

(c x (c) 0^3 y 3-c-, y >^sii 

£j&tttt£o (d) ©^4 y v^ia«-itSB24 
■e, y ^i/fm b{c-fe*^h*y 3 
t, (e) o*5y ^jB(+»tKit2 5-e, 

alCh-y7'yy^2^©{'t(t5 <! 

[0 0 5 8] t^6X\ #^^4 0 (5 0) CDT« 

K^ttEvM^— -cfcs. z<Dtcib, fxhyiroyv 

/fffi a~l c i^tfv^ 0 (5 0) OT*iWli$ 

JWM-Cfc*3. IR*«J«»T a ro±*ffilltt, f 

1 c (DTlt lil£|5]— c*>5. M 
fC, (b) <D^2 y V^iS#Jt^©2 2{CtJ(t5, fx 
h>l^i:v^y5 0<DTW?L5 8 t©MSIt 
*1 -*3~*5y ^»f+»t»B2 1, 2 3, 2 4, 

1 y ^^«w»t8M 2it-yy^ic s 
tvT^ta &tf>ss 2 y ^ffitttf-gfi 2 2 <om 

2t#v?V5 Olcfc'x H^lSrJfAUfcRlc, 
5 OiS5ftfc1"5«n«:/iV\ 
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[0059] ±K3*ife<DJBffifc*s^-c. Siyy 
^*m#ct^B 2 1 fiia 5 ( a ) wtfity 4 0 ©a&ic, 

135 (b) <D-?tfi?>5 0Mx.tt |?2 

~^5 y yymnwgiw.2 2- 2 514115 (b) ©^tf 

■yy5 OOflblC. 0 5 (a) ©•7^X4 0 5rixTfc 
«tV\ SIC, 05 (b) 0^tfi/y5 0<DX h -y^<SP5 

fcf x h^y ^^2~6Sr(gih«)-r5t.©T*foix(4*J; 

10 ^Jtfct><DT-t)J;V\ 

[00 6 0] H5 (a) , (b) «-7^y4 0 (5 
0) <D#t£Mffi4 4 (5 4) (4, Jb***9 0f-/<» 

4 5 (5 5) tftfefluaufcto-cfcivs fxh^y 

V^2~6©&ft-(4llim4, HI 9 (a) ~ (e) (Oil 

(4, STfiwtf x h>y 2~6i!-7^^y4 o (5 
0) fcRttfc#«»4 7 (5 7) Srjgjtfc^SA^&fcJ 
1-5t©T-fcn(4*J;<, «*8§8 1 ££##8 2ia»fe 

20 «tV\ 

[0 0 6 1 ] X h 1 KflStf 9 6 14. Il • 

127^^4 0, 5 0lC^uhJt*1-5«*tB8£f 
5tWT-(4?i<, 0U;tf4\ ^1 • ^2 •=r^fv ? >'4 0 , 5 

o t-*tMLfct,©t*u^. 352 y v^»{<ws& 

12 2roS5 2-r^> ? ^5 0{4, W9 6 ^±fEIH 

5 (a) |OTt^h^9 1tiiLtt)J:V\ 
tt(4\ fx Yv\ tcf?l-y- KU-^5^*fct#(Dtl 

fciJfX/N'^^4 14, SI 1 D- K^-/v 5 roftlR^^IBf^ 

30 ffl^3P£git-r, -e^^ ttyy^sic o 

[0 0 6 2] 

1-6. MPS. ltmvftWi*. WTff7~-J*\z. CBt° 
x h^.y y^O«^#©ifi»S:ffliW«^li«ifeLrJ¥U 

Jgfx hvy ^Wfk«3S#£jf UT»f5fl2jfTffSl5 

40 tasttlc^^x \<?'<Zffiz_X^Z>zkZ¥fWitir 
[0 0 6 3] c^fx h yy yy<D®x%<Dfcmzm<D 

nwmftLx, nwTtfuvff Lrtfz<ox\ cm 

fx by}) y?i*m®LtcW;mxT&1-Zo Z<Dlt#>. 
c^fx by}) y^tt, V)%.2<oR®tfft\z})yymiz. 

■C, ««P]±a*Ji*#lAllC3i--'<--5 y/tsr i:{4/«c 

so ic«t 9 , c^f x h ^ y y 
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So 

[0 0 6 4] cifc^hyyy^it y^^«lc**Wi 
7; hyy >^tt«*iaiic-a»ttic#iBf^ffl«rf 5. S« 

time*- yytsri lifev \ 

10 0 6 5] dtfJjcS&di*^ C^fXhyiJy/ 

«r**tcy v^jiic««>iitfri*s-et*. rofc*. 
h^y ^^©«^AftE«i-5EWfiBas^»-c 

[0 0 6 6] S#JS2 8E«W>388H:, *hy/<#, t# 

^ hvy y?<DWiK2<Dj7ft%Mfei-5itib<nmt%, 
[mcscoffi^^m^] 

[0 2 ] t^hyy v^aw*tMB©¥iB 

0 

[0 3] *»W^«<5jBl~*5 y Vj/ffif^(tg«WIE 

osia 

[04] *5SWIC«5*1~*5 y^^ffi#(t^«<0« 
B0 

[0 5] #3§WlctS3^#v^<D«E0 
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[H6] *&w^mz>mi-?w><Dmmmm 
[07] m6<D7-7mmmm 

[0 8] 

[0 9] 0 4CO9-9^Wffi0 

[010] *^bjic«5^i vyf&ttimmoftTH 

7 — A<O^E0 

[011] #38iai;:«5SSi y >^*a{*tt§6B©if Tif 

[012] #S5Hte«5*l y ^fi{t»+8«©««Ttf 
10 T-AoflUBttHB (-toi) 

[013] #»iJHo:«3»i y v^Jfi#ttSSll©j¥Ttf 

[014] 2ic»wic«5* 1 y v?mtt\r$iW.<DW T«f 

T-AOflUBKHH (t©3) 
[015] #*9U;:«5JBl y >^*WltKfll©Jf Tif 

[016] #*9ifcfc5*2~5 y ^ijfittltgg<Of¥ 

[017] *38wic«5*i y >^m^nmm.^\m^. 



20 910 



30 



[018] **PK«5f{4 y ^^»#H-S6S©fPffltt 

W0 

[019] 2W6ibk«5 h y y >y<D&ttmmm 
mm 

[02 0] ^*©3i*^^^y©«J?)a^feS:|ttWi- 

l-fxhv, ic-!)y^ h>-y y 

^ (zcdr*,-?^) , 4 z -qiXZomBUft. 4 b- 

«i©ls$h io-t^hyyy»im 21-1 
1 y ywnii (iit^hyy f^«ifc*t) . 

4 0-ll^X 70-«m 7 3, 7 4-jf 
T»fT-A, 7 3a, 7 4a-*2ft«T»f» (S* 
SB) . 7 7-JBlif LTffSP (liJJfTlfT-A) , 7 7 
a-SShfitt, 9 9 2 ~ 9 4 -tf-f h'U 

tt (»1 -IB2 -JB3^ K«) , 9 5"*Vh> N- 



[09] 



[01 2] 
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74a 
73a 
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77 



f 
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77a 
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77a 
46 
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